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of insulated electric cables capable of con- 
tinuous operation at temperatures up to 200* 
C. and of insulated electric cables capable of 
carrying intermittent pulses of energy of short 

15 duration, hsreinafiter called " pulse cables 

One aim of the invention is to reduce to a 
minimum corona discharge between the cable 
conductor and its insulation. 
According to this invention the method of 

20 manufacturing such a cable comprises apply- 
ing to the cable conductor an enclosing layer 
of a semi-conducting silicone-base composi- 
tion (containing carbon black or like conduct- 
ing material) and including a suitable peroxide 

25 ciiring agent, such layer being partially cured, 
either before or after application to ihc con- 
duaor; applying to such partially cured layer 
an enclosing, insulating wall of the same sili- 
cone-base composition (without the carbon 

30 black or like content) including the same or 
a hke peroxide curing agent; and completing 
the curing of the semi-conducting layer and 
insulating wall in situ. 

The inner semi-conducting layer, viz., the 

35 layer inomediately surrounding the cable con- 
ductor, may be apphed to the conductor in 
die form of a tape, or it may be extruded 
directly upon the conductor, but in either case 
it must be partially cured before the applica- 

40 uon of the insulating wall. Where the semi- 
conducting layer is applied to the conduaor 
as a tape, it must be partially cured not only 
b^ore the application of the insulating wall 



extruded upon the conductor, it will be appre- 
ciated that the completion of curing is done 55 
in situ. 

In some types of cables, for instance 
" pulse " cables, not only is a semi-conducting 
layer employed beneath the insulation, but a 
semi-conducting silicone adherent layer is 60 
applied upon 4lie exterior of the insulating 
wdl as well. In such a cable the procedure 
is the same as ahcady described, so far as 
application of the inner layer and of the insu- 
lating V7all is concerned, but the inner layer 45 
and insulating v/all arc only partially cured be- 
fore the application of the outer semi-conduct- 
ing layer. The outer layer may take the form 

a tape, in which case it is partially cured 
before its application to the partially cured in- 70 
sulating wall, and curing of both layers and of 
the insxilating wall is carried to completion in 
situ. On the other hand, if the outer layer 
is extruded directly upon the partially cured 
insulating wall, then the completion of the 75 
curing of the partially cured inner layer and 
insulating wall and curing of the hitherto 
uncured outer layer in situ are effected in a 
single final operation. 

Semi-conducting mixtures employing vari- 80 
CMS types of silicones as a base essentially con- 
tain large amounts of conducting black, the 
presence of which inhibits curing of these 
mixtures by peroxide-curing systems normally 
used in the curing of silicone insulating com- 85 
pounds. Accordingly, an attempt was made 
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We, The Okonite Company, of 220, 
Passaic Street, Passaic, New Jersey, United 
States of America, a Corporation organised 
under the Laws of New Jersey, United States 
of America, do hereby declare the invention, 
for whicth we pray that a patent, may be 
granted to usj and the method by which it is 
to hz performed, to bs particularly ds^scribed 
in and by the following statement: — 

This mvention relates to the manufacture 
of insulated electric cables capable of con:- 
tinuous operation at temperatures up to 200** 
C. and of insulated electric cables capable of 
carrying intermittent pulses of energy of short 
duration, hereinafter called " pulse cables 

One aitn of the invention is to reduce to a 
minimum corona discharge between the cable 
conductor and its insulation. 

According to this invention the method of 
manufacturing such a cable comprises apply- 
ing to the cable conductor an enclosing layer 
of a semi-conducting silicone-base composi- 
tion (containing carbon black or like conduct- 
ing material) and including a suitable peroxide 
curing agent, such layer being partially cured, 
either before or after application to die con- 
ductor; applying to such partially cured layer 
an enclosing, instdating wall of the same ali- 
oone-base composition (without the carbon 
black or like content) including the same or 
a like peroxide curing agent; and completing 
the curing of the semi-conducting layer and 
insulating wall in situ. 

The inner semi-conducting layer, viz., the 
layer immediately surrounding the cable con- 
ductor, may be applied to the conductor in 
the form of a tape, or it may be extruded 
directiy upon tiie conductor, but in either case 
it must be partially cured before the applica- 
tion of the insulating wall. Where the semi- 
conducting layer is applied to the conductor 
as a tapei, it must be partially cured not only 
before tiie apphcation of the insulating waU 

I 



but before the tape is appHcd to the conduc- 
tor. If, on the other hand, the semi-con- 
ducting layer is extruded directly about the 
conductor, it must be partially cured irftcr 
extrusion and before the apphcation of die 
insulating waJl. 

When employing tape as the inner layer, 
completion of the curing of this layer and 
the entire cure of the insulating wall is 
effected in situ. Where the inner layer is 
extruded upon the conductor, it will be appre- 
ciated that the completion of curing is done 
in situ. 

In some types of cables, for instance 
" pulse " cables, not only is a semi-conducting 
layer employed beneath the insulation, but a 
senii<onducting silicone adherent layer is 
applied upon -the exterior of the insulating 
wall as well. In such a cable the procedure 
is the same as akeady described, so far as 
apphcation of the inner layer and of the insu- 
lating wall is concerned, but the inner layer 
and insulating wall are only partially cured be- 
fore the apphcation of the outer semi-conduct- 
ing layer. The outer layer may take the form 
of a tope, in which case it is partially cured 
before its apphcation to the partially cured in- 
sulating wall, and curing of both layers and of 
the insulating wall is carried to completion in 
situ. On the other hand, if the outer layer 
is extruded directly upon tiie partially cured 
insulating wall, then the completion of the 
curing of the partially cured inner layer and 
insulating wall and cmring of the hitherto 
xmcuTcd outer layer in situ are effected in a 
single final operation. 

Semi-conducting mixtures employing vari- 
ous types of siUcones as a base essentially con- 
tain l^ge amounts of conducting black> the 
presence of which inhibits curing of these 
mixtures by peroxide-curing systems normally 
used in the curing of siUoone insulating com- 
pounds. Accor<hnglya an atten:^ was made 
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to produce a cable employing sulphur- 
curing, semi-conducting silicone mixture for 
the semi-conducdng layer. While such a 
material cured satisfactorily, it was found 
5 that the presence of such material, either im- 
cured or piecured, adjacent an insulating wall 
of normal paroxide-curing silicone resulted in 
complete inhibition of cure of the insulating 
wall. 

10 Abo an attempt was made to produce a 
cable employing a di-tertiary butyl peroxide- 
curing, semi-oonducting composition based on 
silicone gum having a low mole percentage of 
vinyl methyl . siloxane groups.. This semi- 

15 conducting compound cured very wdl, but, 
when placed either in the cured or uncuied 
state adjacent an insulating wall made of 
different silicone composition from that of 
the semi-conducting layer, viz. benzoyl per- 

20 oxide-curing silicone^ the result was severe 
inhibition of cure of the insulating walL 

A cable having satisfactory physical, elec- 
trical, and ageing characteristics can be suc- 
cessfully producoi by emplo^g, as a base 

25 for the s^ni-conducting material and the in- 
sulating composition, a gum having a low 
mole percentage of vinyl methyl siloxane 
groups, for example a dimethyl siloxane gum 
containing small amounts of vinyl sHoxanes, 

30 in which the vinyl/silicon ratio is between 
1 : 1350 and 1 : 340, as manufactured and sold 
under die Trade Mark "W.96" by the Sili- 
cone Division of Union Carbide and Orbon 
Corporation; and by curing both the senri- 

35 conducting matierial and the insulating cmn- 
position with di-tertiary butyl peroxide or 
di-cumyl peroxide or by curing the semi-con- 
ducting material with di-tertiary butyl per- 
oxide and the insulating compound widx di- 

40 cumyl peroxide or vice versa. 

For achieving TnaYi'mnTn oonductiwty, so 
far as the semi-conducting material is con- 
cerned, acetylene black has been found the 
most effective. 

45 In ihe accompanying drawings, which illus- 
trate by way of example only, two embodi- 
ments of the invention, 

Figure 1 shows in elevation a cable em- 
bodying the invention; and 

50 Figure 2 is a similar view showing ano±er 
embodiment of ihe invention. 

Referring to Figure 1 of the drawings, 2 
designates the cable conductor. Immediately 
about this conductor is a semi-conducting ad- 

55 herent layer 4 enclosed in an adherent insu- 
lating wall 6. A metal shield or outer con- 
ductor has been designated 8. 

Tlie cable- is sheathed or jacketed in a 
sheath or jacket 10 of any of the materials 

^ conventionally employed for this purpose in 
the electric cable industry. 

The semi-conducting layer 4 is made fcran 
a mixture comprising the following ingredi- 
ents: — 



Farts by 65 
weight 

Vinyl-containing silicone gum 100 

Acetylene black - - - 40—70 

Di-^ertiary butyl peroxide or 
di-cumyl peroxide - - 4— 8 70 

It win be appreciated that the amount of 
acet]^ene black employed depends upon the 
desired conductivity in the finished product, 
— 'hence, the range of from forty to seventy 
parts by weight above setj)ut. Li practice, 75 
compounds having volume-resistivities lower 
than 1 ohm^cm. I^ve been obtained and used 
in manufacture. The wide range set out of 
di-tertiary butyl peroxide or di-cumyl per- 
oxide is to .compensate for evaporation losses ^ 
prior to cure. 

In practice, tJie above compound may be 
calendered to a selected width and duclmess, 
partially cured by exposture in air for one 
minute at 450** F., and then wrapped as a 85 
tape about tiie cable conductor 2 to provide 
an adherent semi-ocmducting layer. 

The insulating wall 6 is made from a mix- 
ture comprising the follovwng ingredients; — 

Farts by 90 
weight 

Vinyl-containing silicone gum 100 

SiHca 30—120 

Di-tertiary butyl peroxide or 
di-<umyl peroxide - - 1 — 3 95 

The amount of silica used v^ill depend 
mainly on the physical and electrical proper- 
ties deshed and on the type of silica em- 
ptoyed. 

The above mixture nuy be extruded about 100 
the semiconducting layer 4. The assembly 
is then subjected 40 a curing action, com- 
pletely to cure the insulation and $0 complete 
the curing of the semi<x>nducting layer in 
situ. 105 

The semi-conducting compound composing 
the layer 4 may be extruded directiy about 
the conductor 2 and ithen subjected to the 
action of air for one minute at 450** F. The 
insulating compound OMnposing the wall 6 110 
is then extruded abouj the kyer 4, after 
which the insulating compound is cured and 
curing of the layer 4 completed in situ. 

As previously noted, in some types of elec- 
tric cable it is necessary to provide a s^- 115 
conducting layer over the insulating wall, and 
such a cable has been shown in Fig. 2. 

Refeiring to fhis view, 12 designates the 
cable conductor. To this conductor a semi- 
conducting layer 14 is applied, die ingredi- IM 
eats of which are the same as (those of the 
semi-conducting layer 4 of lug. 1. This 
compound may be extruded directiy upon 
the conductor, after which it is partially 
cured by exposure in air for one -minute at 125 
450** F. finmediatel^ about the semi-oon- 
ducting layer 14 an insulating wall 16 is 
extruded. The ingredients of this wall are 
tile same as those of the insulating wall 6 of 



Fig. la and after tMs -wall has been applied, 
a further cure f the semi-conducling layer 
and a partial cure of the insulating wall 16 
are effected. 

9 Over the partially cured insulating wall 16 a 
semi<onducting layer IS is estruded, the 
ingredients of which are die same as those 
of semi-conducting layer 14. The assembly 
is then subjected to a curing action, com- 

10 pletdy to cure the outer semi-conducting 
layer 18 and to complete die cure , of the 
underlying insulating wall 16 and the inner 
semiconducting layer 14. 

19 designates a metal shield or outer con- 

13 ductor, corresponding to the shield or outer 
conductor 8 of Fig. 1, and 20 designates the 
outM^ jai^ j^ jsrheaiL^^^^^^^^^^^ 

Tlie outer semi-conductmg layer 18 may 
be applied in partially cured tape form ito die 

20 partiaUy cured insulating wall 16. In that 
events die mixture wlii<±i is to oonipose the 
layer 18 is calendered to a sdeacd width and 
tMckness and then partially cured by exposure 
in air at a itempezature of around 450'* F. It 

25 is then vnasgptd around the insulating toU 16 
and the assembly subjeaed to a curmg action 
to canrplete the curing of the two semi-<:on- 
ducting layen 14 and IB and of the insulat- 
ing wall 16 in situ. 

30 WHAT WE CLAIM IS:— 

1. The method of manufactuiing an elec- 
tric cable comprising applying to die cable 
conductor an enclosing layer of a semi^n- 
ducting silicone-base composition (containing 

35 carbon blade or like conducting material) and 
indudmg a suitable pero^de cuxmg agent, 
sudi layer .being partiaQy cured, eitiher before 
or after application to the conductor; apply- 
ing to such partially cured layer an ^dosing 

40 insulating wdl of the same siHcone-base com^ 



position (without the carbon black or like 
content) including the same or a like per- 
oxide curing agent; and con^leting the cur- 
ing of the semi^oonducting layer and insulat- 
ing wall in situ, 45 

2. A anodification of the method dauned 
in aaitn 1, in which the in situ curing of 
the insulating wall and semi-conductmg layer 
is not finally completed; and an addhional 
semi-conducting layer of silicone^base com- 50 
pOisition including me same or a like peroxide 
curing agent to that of the insulating wall is 
applied over the latter, either uncured or par- 
tially cured; and the cudng of the insulating 
wall and of bodi semi-conducting layexs is 55 
then completed. 

3. Qaim 1 or 
Claim 2, In ^iSc^ the peroxiSe cuong agent 
incorporated m the semi-conducting layer, or 
ei±er of them, or in the insulating wall, is 60 
dthex di-tertiary butyl peroxide or di-cumyl 
peroxide. 

4. 'Hie metihod daimed in any preceding 
claim, in which the silicone-base composl^ 
tion is a vinyl containing silicone gum. 65 

5. The method daimed in Chkn 4, in 
which die silicone-base composition is a gum 
having a low mole percentage of vinyl methyl 
siloxane groups. 

6. An electric cable made by a metihod as 70 
claimed in an3r preceding daim. 

7. An dectric cable constructed substanti- 
ally as herein described with r^erence to 
Figure 1 or Figure 2 of the accompanying 
dra^^gs. 75 

For the Applicants : 
TONGUE & BIRKBECK, 
Chartered Patent Agents, 
Bank Chambers, 329^ High Holbom, 
London, W.Cl. 
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